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~sde to obtain oriented polymers by polymerizing the
pnagc on oriented “rcrowo]eculnq of fibers acting as

izents were made with a btwo- -chamber apparatus as used
ion of vinyl monomers on mineral particles (ef. B. L
-go Vsesoyuzn. sovesnch., po radiatsionnoy khimii, Tade
S chamber contained caprone cord fiver neated to 80°C,
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ation was made with X-rays (dose rate, 310 1 0v/cm vgec) for 3 - 6 hrs at

10-* - ‘O_5 wm HE. The weight of the fiber increased by 15 33 ﬂ- The
coeniicular dichroism in the -CZN gtretching vibrations (2 345 cm 1),
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Yormation of oriented structures in ... B101/B110

o) oroveid thz orientation of tue golyner., Bxperi-
{tvile and non-oriented fiver as weil as with liquid
riented fiber showed no dichrozsa. Thae liguid monomer
med %o prevent orientation. further experiments with
and natural fibers used as "matrices' are under way.
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thermal cracking. ionized irradiation

ABSTRACT: Authors studied th-rmo:ggﬁ;g;;gn,g;muﬂgﬂmﬁ!nt nuepann. Whiol
is a much lighter hydrccarbon and which is used apilan mnduutrial raw
material, The experiments were conduoted at teniparaturds: betwesn 500
and 700C, Propane gives a fairly gocd oconversion ind u . obnparativoly
simple composition of gaseous products whan an 1utdmsiwm radiation
dose is applied during the thermal-radiation procais, as well as diar= -
ing thermal cracking, The results of . ‘thermo~-radinfjion eruocking of 1
3 - propane and their comparison to thermal oracking urder the same con- |

§ - |ditions are presented, The yiolda of Hy, CH,, c.na and. cmu; as a
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& |funotion of temperature are aiso given, *he potivabion miegy of the'y
. |propane thermo-radiatiocn oracking procasa is clodd Lo the activation L
- |energy of the chain propagaticn during thermal orucicing. The spplicas
|t30n of ionized irradiation for the initiation of dhain rpaction pur- |
lmits the carrying-out of the pripane oracking prooass &Y Lemperatiares | 'c
| <" |which are 100C below ordinary thermal oracking amd with gbed conveld- | .
. .|sion:; The experimental and chemical yields under the conduoted ex-
M |perimental conditions were approximately 10" molawules pe 100 ev,
© " |orig. art, hass 5 figures and 3 tables. , Lo
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ABSTRACT: The edsorption effoct of fusible metallic ecatings on the nachani eal
properties of relatively herder-to«fuse metaln hap been efudied, 7The axperiment
involved an elsctron irradiation of polycryntelline zine samles costad with fusible.
euteatiest Zn-Sn (85 atomde % Sn), Zn-Cd (73.2 atordc § Ca), and ZnPb (97 atome
4 Pb). The elegtron energy used wae 1-1,2 Woy, The eleciron dosen wbtednad from a’
14nesr accelerator varied from 1016 to 3.7 x 1017 slectronn/in2, e irrsdiation
doses were determined by the intenaity of the elegtron flux, the {prhdiation ares

at a glven distance from the accelarntor window, and by the Lrredintion tlzme inter-
vel, The relation betwesn the relative hardening and the ippediation time at
temperatures of 20C and 200-2200 mas determined, s was the pelotion botween the
relntive hardening and temperature, The authors conclude that the iryadiation of
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| TOPlC TAGS: polymethylmethacrylal;e'

: ',jABSTRACT‘ A study was made of gas

{and’ polybutyImethacrylate (PaMA). -

“rair, In:glass ampoules provlded -wlt'
e membrane 60-70 microns thicke. The
‘7 The dose was determined by. the ferrosu
‘ ev/g-sec. samples were first h d In
L absorbed gas. Gas Iiberation was ju
of ‘non-1iberated gas was determined.

" ““In addition, rupture and ¢ resslon Qests ve
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3 from PHMA, while at 8oc gas',!‘iberati
g spongy, and at 135C .all. gaseous" product
). the atmosphere.- The radiatlon yleld
- Ing” temperature but increases sharply
B CO+C0y+CHy remains practically consta
;’.drops, while that of. the monomer rise
- formation. in- PHMA TS connected predeni)
" Jateral ester groups in accordance with
W monomeric links as during t ‘
B weights from 3. 5x107 (PMMA) and 7.1x108
N when irradiated [n a highly elastlc
o while on both sides of the minimim,.
. were constant and alike.  Here, too
" chains followed the random law and: imber
to the dose. With rising ‘temperature :lirradiation,
'ped, reaching 2 minimum when the material was in a high\y alastll
ris:ng. The greatest drop occurred whan the polymer was . 1rr.a Jit1
8- elastic and not in a visco-fluid state. :"The alithors express <
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| ACC MR A16034057 SOURGE CODEs  Uit/0u00/66/000/006/0160/018%
TAUTHOR: Morozov, Yu, L.; Vitushkin, N. I.i Glazunov, P. Ya.; Haftlov, S. R.;
il\'homutov, A. I3 Tsetlin, B, L. :
?ORG: Institute of Organomotallic Compounds AN SSSR (Institul olemontcorganichaskikh
'soyedineniy AN SSSR); Scientific Research Institute for Fiborglass (Mauchno-
i1ssledovatel'skiy institut stoklovolokna); Institute of Fhysieal Chenmistry AN SSSR
(Institut fieicheskoy khimii AN SSSR)

TITIE: Radiastion gas phase graft polymerization on glass fibors

SOURCZE:  Simpozium po radiatslonnoy khimil polimorov, Moscow, 1905, Raddatsilonnaya
khiniys polimerov (Radiation chemistry of polymers); doklady simpoziuma, Moscow, :
Izd-vo Vauka, 1966, 160-164 |

TOPZC TAGS: radiaticn polymorization, graft copolymer, polpmorization kinetilcs, zlass
fibor, acrylonitriie ;

ABSTRACTE Tho kinnties of radiation gas phaso gralt polymerization ento inor-anie
‘surfacas wore investipetad us irg X ray tubo MTs5-3a as tho radiatlon asource,
Acrylentirila as the monomor, and three typos of glass Lilbers as subgtirgboms ‘
:1) cogvontional nonalkaline nonporous glass fibar, -7 micron diametor; 2) fine-porod
3(6»-',7 affootive pore diametar) fiber made Ly treating the ferner with hwdrochioric

i

.
i
1
i
i
i
'
|

t Cord 1/2 e
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aedd; wnd, 3) coarse=pored fiber (U0 X of foctive pore dlamotor) made by acid troatnsnt
{01‘ scdium borosllicate fiborglass, Reaction ratos were maasured directly under the
boam with ths holp of a MeBain type dovice. Induction of tho graft polymerization
jreaction on the nouporous fiber was slow; with the porous motorisls the induction
lpordoed was short, with more polymer forming on the coarser matorials Howover when tha
tpores were {illed, tho ypraft polymorization reaction rate wap about the same as on tha
'noriporous surface, Initinl polymerization rates on all thrso fibers reachnd limiting |
ivaluos with monomor concentrationg=~at acrylonitrile vapor pressures wore well under f
100 rm Hg, In the porous samples the process rato isa linear furction of the sorbed |
monomer concentratlon; the energy of activalion is about 3 keal/mol, The
polymerization rate is proportional to the square root of the dusage for nonporous
substrates--glass {iber, aerosil, powdsred silica gel. Radical reaction mechanism was
confirmed. The polymerization rate is a lineoar funciion of the domage for the fine
pored materlal, probably due to asteric hindrance inside the porms rather than to a
different reaction mechanism., Reacticn initiation on metasllic tnrkide and silicate
materials is probably associated with the formation of thy coygun lom radieal under
ionizing radiation. Orig. art. hasi U figures. ‘

SUB CODB: 07, 11/ SURM DATE: 25Julf6; ORIG REF: 007
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BVEREART, John L.; GLAZUNOV,S,0., [translator], redaktor; LUZEN IKOV,

L.P.,[translator], redaktor; ARKHANGEL'SKAYAM.S., rodalctor;
EVENSON,I.M., tekhnicheskiy redaktor

< i
I ¢

[Titaniwm and titanium allys. Translated £rom the Xnglish]

Titan 1 ego splavy. Perevod s angliiskogo. Moskva, Gos.nsushno-
teichn.izd-vo lit-ry po chernoi i tsvetnol metallurgii, 1956.

138 p. (MIRA 9:3)

(Titanium)
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i |
il ! ;
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"pjitanium,” by A. D. McQuillan and M. K. McQuillan {New York 1556,
466 pp), reviewed by S. G. Glazunov, Novyye Knigl ze Rubezhom,
Seriya B, Tekhnika, No 3, Far 57, pp Lo-u2

The book is the fourth edition in the series Metallurgy of Rare Metals.
The chief editor is H., M. Finniston, head of the retallurgy section of the
geientific research atomic center at Harwell. The book is much more com-
plete than the short handbook by Everhard (Titanium and its Alloys) recently
published by Metallurgizdat in Russian transiation. ihe scientific level
of the book is very high and the latest achievements in physics ¢ metals
are included. The translation of this book is plready wnder way by Met- o
allurgizdat and the action taken is muck approved by the reviewer. () S
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KALIGIN, Viktor Filippovich; BARZIY, Vyachesigv Kupriyanovich;
GLAZUNOY, Sergey Georglyevich; KUZ (A, Tamara Stepanovna;
POPOY, Boris Nikolayevich; OGURTSOV, Aleksandr Ivanovich;
OL'SHANSKAYA, I.V., insh., ved. rdd,; PONOMAREV, V.A.,

tekhn, red.

d the continuoua rolling of

[Technology of ingot forglng an
VTLiD titanium shyet, Over-all

large-size, commercially pure,
mechanization gf the loading and unloading of ingots from

holding furnac s) Tekhnologiin kovid slitkov 1 nepreryvaol
prokatkl krupnogabaritnogo lista iz tekhnicheskl chistogo
titana VT1D. Komplekanaia mekhanizatsila protoessov sagruzki
i vygruzki zagotovok 1z metodicheskol pechi. [Ey} AL
Ogurtsov. Moskva, Filial Vses.in-ta nauchn. 1 tekhn, in-
formatsii, 1958. 17 p. (Peredovol nauchno-tekhnicheskil 1

proizvodstvennyi opyt. Tema 5. Vo M-58-22/3)
(MIRA 16:3)

(T‘tanium) (Rolling (Hetalwork))
(Materials hand1ing--Equipment and supplies)
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Titanium and Its Alloys (Cont.)

S.G. (Ministry of the

_Glazunov,
eat Treavment on the

Alloy
The autho
properties of VT
cal composition of alloy:
Al - 1.62 percent; 51 - 0.05 percent;
remainder). He shows that two critical
i1st for this alloy, correspond
tion-viz., the 950-1010° C range,
structure 1s converted into tl
range in which
of the intermetallic compound TiCrE.

-2 alloy as affected by

strengbh and hardness of VI-2 alloy are determ

of the complete peta transformatlion.
1s kept wlthln estaeblished

and bhe nltrogen contant

perature
of the principal alloying elements

1imits (2.3 percent Cl's -2 percent Al)
does not exceed 0.07 percent,
pends on the oxygen content. 2)
mechanical propertles after normallzat

card 22/43
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T I L O S 2
Titanium and Its Alloys (Cont.) ATS-1
temperature lles between 970 and 10007 ©, 4)  wWhen the vransfor-

mation temperature lies below 970°, the alloy has greater ductllity
but less Strength In order to ralse the uluvimate strengtn to

100 kg/mms (the minimun requlred under certaln engrloeering condl-
tionsg the alloy must be subjected to additional heat treatment
(heating for 1 hour at 750-300°, followed by ccollng 1n alr).

4) To increase the ductility 01 the alloy when {ta transforma-
tion temperature lles between 1010° and 1020° &nd wihen 1ts elonga-
tion 1s a 1little below the minimum of d percent, the alloy must

be heated additionally at 650-700° after normallzatlon, 5} ‘When
the transformation temperature exceeds 1020° the ductillity 1s so
low that 1t cannot be increased suffilclently to meet englineering
demands. 6) Tests made at 300,400,500, and 600° ¢ for perlods of
50,100,150, and 200 hr showed that VT 2 alloy undergoss aﬁing at
500°, accompanied by a decrease in ductility. There are figurss,
2 tables, and 3 references (2 Soviet and 1 English).

Stroyev, A.S., Ye.N. Novikova (Ministry of the Alreraft Industry

of the USSR) Increasing the 3urface Hardness and YWear Resistance

of Titanlum Alloys by Means of Thermodiffusion Impregnatlon 107
Experiments were conducted in the impregnatlon of Corged tl-

Card 23/43
e L
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N 3 M O N I

GLAZUNOV, S.G.

Effect of heat treatment on the structure and properties Qf the BT2
alloy., Titan i ege splavy no, 1:99-106 58, (MIRA 14:5)

1. Ministerstve aviatsionnoy promyshlennostl SS3R,
(Titanium alloys---Metallography) {(Phase rule and equilibriun)
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The Effect of Hydrogen on the Structure and Properties of
and its Alloys

Submitted:

Card 2/2

CIA-RDP86-00513R000500020010-3
ST 5 N O ¢ I ] A B e

30V/24.55..6..5/3%
Titaniat

alloys with the or (X +/B) structure and little
known about the ‘mechanism of embrittisment in alluvs -7
this type. The presence of hydrogen in the (X «g)
alloys is revealed by low ductility of materials btastasd
for tensile strength at slow rates of loading, and by
premature brittle fracture in creep at room temperatare.
Alloys wilth the /3’ structare are not sensitive to nydrogen
even when it is present in quantities that wmarkedly affact
the properties of the o« and (oC*+p) alloys. Ths
original properties of titanium alloys, which are adversaly
affected by the presence of hydrogen, can be restored by
a suitable vacuam heat treatmant.
There are 28 referances (21 English, 3 Soviet, 3 Garman
and 1 French)

July 8, 1957
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SOV 24554 5/ 35
AUTHORS: S.G. GlazunoYLo;gI. Kornilov and A,M, Yakimova

TITLE: The Effect of Hydrogen on the Structure and Properties .
Ti{tanium and its Alloys (Vliyaniye vodoroda na strufiu.’.
i svoystva titana 1 yego splavov)

PERIODICAL: Izvestiya akademii nank S3SR, otdaleniye bekhnichasiikh
nauk, 1958, Nr 6, pp 30-36 {USSR)

ABSTRACT: On the basis of data published by various investigator:
up to 1956 the authors of this paper constructed a more
accurate equilibrium diagram of the system titaniun-
hydrogen showing the region of lov Hemperature transfor-
mations. They arrived a%t the conclusion that the
mechanism of hydrogen embrittlement of titaniuam 1s deter -
mined by the type of the structure oi the alloy, namaly:
a) In technical titanium and in alloys with the =L
structure embrittlement is due to the presence of ths
hvAridm phase formed as the result of the eutectold
transformation. The main manifestation of the hydroged
embrittlement of the alloys with the 0L structure 1is

Card 1/2 their increased notch sensitivify. b) Thers is nc

evidence of the formation of the hydride phase in tha
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AUTHORS: _ Glazunov, S.G., Kornilov, 1.I. and Zsiimcva, A.l.
(Moscow)

TITLE: The Effect of Hydrogen on the 3tructure and Properties
of Industrial Alloys VT2, ¥T3 and TT4-2 (Vhiyaniye
vodoroda na strukturu i svoystva Foty sirheanygn aplavoy
yr2, VT%, VT3-1)

PERIODICAL: Izvestiya Akademii Nauk BSSR, Ctéelinniys Terinichesklin
Hauk, 195%, Hr 9, pp 1V - 24 (UBSR)

ABSTRACT: The experimental specimens welc preparod romeom areal
quality, Ti-based alioys of Llie (g + J) trype, Lhe myiv
alloying elements being Cr &nd Al (alloys VD2 ani YT}
or Cr, Al and Mo (alloy V1%--1). The complete chemicel
analysis of the alloys 1is piven bnow wble cnp Vo Al
industrial h.f. induction fuarnace wys uszed Lor the
preparation of the VI2 alloys which were melved in &
graphite crucible, in a neutral atmcsphsre. The VI3
and VT%-1 alloys, melted in a vacuum-arc furnace with
a water-cooled copper hearth using & congumable electrode,
were characterised by a much lower C, H and N content.
To ensure that the effect of H on tae properties of tha
VT2 alloys would not be obscured by the efrect of oiler

Cardl/o
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metallurgical factors, the following procedure was
adopted. Two melts with a maximum H content were
gelacted and one half of this material wes vacuum
annealed (96 hours at 700 ~C). After thnis treatment
which reduced the H content of the alloy from 0.06 to
0.009 wt%, both the treated and Bntreated naterials were
normalised (30 minutes at 1 050 ~C followed by alr
cooling). To obtain specimens of the VI3 and VT%5-1
alloys with the H content varying between 0.005 and
0.12 wt%, the alloys placed in evacuatied quarhs smplles
together with a quangity of titanium hydride were leld
for 10 hours at 700 ~C and ccoled in water. The H
content was calculated from the lncraase of weight of
the alloy specimens, the accuracy of this method having
been confirmed by the results of the vacuvum--fusion snd
spectrographic analysis. To ensure that all the
materials were in the same structural ccndition, they
were heat-treated in the follcwi@g marner: a&lloy VI3 -
air cooled after 3 hours at 750 ~C; allcy VT3-1_- air

' 7 g 1 nour ah €50 TC.
Card2/6 cooled after 30 min at 870 ¢ ané i houx s 650 7C
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Industrial Alloys VT2, VT3 and VT3-1

For the tensile tests ¢f the VI2 and Ti2-1 alioys,

both the stagdard and notched Sest pileses were used
(V-notch, 60 angle, 0.5 mm root diameter), uhe mbe of
stroin being 14.5 mm/miv. The tgngi%e SttemﬁFg)of Lhie
standard and notched specimens (ug’ ar.1 :P\*r respec-—

Lo

tively), elongaticn, 6 , and reduction of xea, o, el

the VT2 alloy with a low and hlgh H”cnntent neshed eb
various temperatures (-70 %o ¢ 450 TCY mre piven in
Table 1. The effect of the rats of phtrale, v, on Cn

& and W of the VI2 ard VD4 -1 (Tszile
at room temperaturss on shandard teit oo
v = 0,16, 14,5 and 5¢.5 mm/nin.
of these two alloys in relatlon tg their B content
was determined in the +20 to 70 ~C tempsrature ransge
the results are reproduced graphically in Figure 1
thermal stability of the VT3 and VI3-1 sllcys was studied
by means of room vemperature tensiisz 7ests (v = 1=.5 mmémin)
carried out on test pieces heat-trzated at 4CC and 450 °C

q
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for 100 hours. Figures 2 and 3 show how o, , & and

of these two alloys (in the untreated sbeve and after
treatment at 400 and 450 ~C) are affezted by their

hydrogen content., The fatigue limit and creep resistance

of the VT2 alloy with a high and low i sontent was al.so
tentatively investigated. The analysis cf ihe rosuits

of the mechanical tests snd exssiunabion of Tne micro-
structure of the inveshigated alloys iled Lo Lhe

following conclusions: 1) Althoaph tne notch seasisivity
of the VTL and VT3-1 alleys at ro-m temperniuze lncracses
rapidly with increasing H content the reznanical properties
of these alloys as measured by the stsadacd tensile tegt

on unnotched test pieces are not afzected by the presence

of 0.005 to 0.08%.H. d Since the tensile strength of the

VT2 and VT3-1 alloys increases with inireasing rate af
strain, the testing procedures for Ti alloys should be
standardlsed 3) Varlatlon of the E zccubeant in the C.005

- 0.08% range does not affect the low 2187 qr*

(-40 to =70 “C) impact strengti of the VI
4) When the H content of the VI3 &lloy :eatkes 4;04

Card4/6
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Industrial Alloys VT2, VT3 and VI%-L
the alloy becomes britile after 10C hceurs at ~00 <r 450 “e.
This critical value of the H oonfent con ne tasidersbly
increased by addition of 1-2% molsbdenum. 5)  The
eutectoid decomposition of the A-phmze in the VIZ allcy
resulting in the precipitatiocn < an jmuercaetallac

compound TiCr, is accelerated by th preseresz of C.0L5 -
0.0%5% H. On“the c¢sher band, no eutectold decorn pCSi;iCJ

of the B-phase wag observed in iie V|>ml allry (VT3 alloy
with 1.5% Mo) containing up to O, i:% 3 (Figure 4).

6) A considerable redustion of the H oinuent of the
commercial Ti alloys can be attsined by tne appllicaticn
of the more modern melbing Hesloizae o valuum-arc
fusion instead of h.f. MelJinL in s nsuiral atmeschers.
7) If nacessary, ths H contont of VID alloys can be
considerably reduced by s Ld-hour anveal by treatment at
700 “C in vacuum otf the order:

3 = 10 5. 1 x 107 ©m Hg.

This treatment increases the duchility of the alloy wisnouwu
Card5/6
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lowering its tensile strength, improves the creep
resistance but does not affect the fatigue limit of
the alloy.

There are 4 figures and 4 tabtles.

SUBMITTED: July 8, 1957
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AUTHORS: Korniliov, I.1., Glazunov, 5.G. and Yakimweva, Adu
TITLE: influence of Hydyaéén on the Propertics olon Glenct

Creep Limit VT-8 Alloy

[ERIODICAL: Fizika metalliov 1 metaltlovedeniye, Pvuou, Vui oy o

pp 370-377 (UsSR)

ABSTRACT: The present paper is a cuntinuation of i serdes 01
parers dealing witn tne study ol the Lilavenee ol
hydrogen on tho propertics ol commere tal Letan st adbbe
of « + p-structure. The aim of the pretent Prve st b atven
was to study tne influence of difterent aydrasen o
on the properties of the VT-0 alloy (resswink wouvaiss
not more tnan 0.2% after 100 hours al 2 sy ens ol
24 kg/mm2 at 500°C). The following medls ol e PRERY
alloy were studied: (1) melt 7: L., AL, e Mo
0.12% Fe, 0.08‘}6 Si, 0.1% 0, at Loe b bus i ekE
contents: 0.003, V.05, 0025, .U ane LU
(2) melt 8: 0.3% Al, 7.05% Mo, U.iChk ke, LU S
Q.Z% 0o at tue same aydrogen contents; ChY wert bu-s
0.0% AL, 3.0% Mo, 0.05% Fe, GLOM Sioaws Su ki Boowd
the following hydrogen contentss  0.0L03, CaCl).
(4) melt 10-3: GL.0% AL, 3.0% Mo, LU Fey b

Card 1/6 and G,3% 0o at the same hydrogen content as (7).
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smv/luh—h-3~u/11
intruence of iydrogetl on the properties o) a frigher creep Lt
yT-u Alloy

gaturated witna nydrose: Lo :Aruxrl.j
Lnstrumcnt {1 the calnrat b ot

s s s

The alloys were
constructed universal
metals with gases and for tie annly:is
pxtremely pure hydrogen was obtained i
of titapnium nydrives

| rit b

fo ;:\Ii:x‘.,;l.l ol

dlssocjntiun :

L] .
temjerature was 700 C. Mells ol Lo YE-o e '
different oxygen contents were obtarned RN LRI W

Lo

An jdentical prntt ot sLat e
ation was ensured U PRTTUUINLATE SR
crectrie ol peaee
heat ireatren! G bae V- abdes
at Lil)(,‘o(; [T bog iir fur et !

fyuos Wiv

titanium dioxide.
billets af ter satur
treatment which was carried out in

alr atmosprieres The
consisted in annealing
cooling in air. The mechanical propet
investigated Ly usiing Gﬂgnriu—tylw-rqxw.unouﬁ nat
straining rate of 2.5 mm/min (Fig 1)

were investigatad of specimens FRTE AN
(bo0°C - 1 hwour), ofb specimens et
aged under a stress <

and speciwens
1 e [
o

for 100 houts. The UTS was
card 2/6 azeing from 112 to 125 kg/mme and t
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, onence ol varogen O the properties R S VI R .
Y- ey
Wil tucpense in hydrogoehn cotittit
de; endence ot the wec.aar i calt et b
on ine nodroren content alu Fliee vt
jines - Anneaded al suete dor 1 N
annealeu it o0’C tor i Qout Fodsar o FRRT
Pde Bomensnn ihe dependence i bt
V-0 ad oy on the aydruesth Conbadtk

tep peri s UU . Metal\ugruyhjc MRCRIEN I

albloy wartoe various hydronet Cooin e s C
At Yoo Lerperature, the alio, o 0
p—::i‘y‘n(‘.L'.:re. The cLrect af ayaroroo
tae ad bor congists 1 coatsrniin. o cLte
Ay toaw ayusogen conlent lncrvants L t .
:1;5z~.;'(,‘.z:il_.' Aiso in increasilil Liee =t i
p-phasc. Fig 6 anud 7 500 e res.o.T T
f bwa VT-o ailoys containine. RS ST DU
rsplecLzVu]y, in reiation Lo Lat ol SN
Fiec & And U Snow [,‘.mt.cn‘.icroyra].1:. R M
an oxyzeh content of 0.1 and 0. 7% A G D

Card 3/6 contents. AR jnvestigation of
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SUV/]&D-O»%—E/??
influence of Hydrogen oOR the Propurties o7 a tligher Creey Lt
vr-8 Alloy
on the creej of the alloy yI-0 was carried el
Two VT-9 alloys of ¢.1 and G. 5, oxygen and O GG
C.015 and U.029% hvm ogen were xuvcml.x,_m:e:«i Loy e
pxopertLes at 500 C ,al’ter 100 hours ai o Wtrems ol e
As the nydrogen conteht increased fro L) Lo LU
increase in the residual deformation was vhimerved (s
Table 1). The intluence ot hydluv(h on the stal bl
of the res cidual p-phane in the VE-4 adloy GorLel o val bt
heat treatments is snown 1D Table 2. s aulbors ar
at the followlng conclusions: (1) Thveat vpat s ok
influence ot nydrogen within tae Pimite GLO0UD anpa
on the mechanical yropt erties ol the Vb oalloy nan
that a considerable Jowering of plastic prepertios
at a nydrogen content of 0. 015% wanich s asauClated
the instability ot the g-phase i tue strocture an
decom}os;tlon. (2) Tae JHVOW[]JG(]WU Gy Laae DUty
hydrogen ol the proper ties of the at,ove alley at var i
straining rates has shown that toe LAuntxci{v ol tue
decreases con51derably At dow temtibb rates,
Card 4/6 when the nydrogen content 15 inereanii.  dav
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alloy increases from LOY to 117 kg/mmh i T B
testing rate from 017 to hu.d pi i 1T e Latoa
hydrogei coutent of 0.005%) . () the ot T NN
of the alloy at room tenperaliye R TEEEErLEE Doy o
(-7 to —LQhDC) chinn, ¢ rejativeds PR AT Lo
content rauge of L.0053 to GO0k, Tt ! -
temperatnre exerts a CUHSidCrnbly Lreaded Lag b o
the anydroget content up to Gl 0U%- () As tRE e
content jncreases, e hydroger exer ! Lyt Vit
unfaveurable influence ©Oft the projerirts it i
(5) In tne investigation of tue ipadreree 3l s g anat
the creey ot the alioy at 5UO°C TS N G PU R PREETTARS
found that as the hydrogel cortent I L cabe
ot residund deformation increases. SavLen IRIERIERN
cree: resistance of the nlloy. (w) e A L
of VTI=-0 alloys wita ditlerent hy el contenns rd
contirued tic presence ol residuas pogooeE L biew SRS
At lov hydrogen cortents (up teo L.ULote ) bae Con ottt
f-phase 18 unstahle and dnriby RS S B T e L
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AUTHORS: Altunin, Yu. F., Glazunov: s5.G.

TITLE: Ti‘mnmm-aluminum binary alloys.

shlennosti; sbornik statey: Ed. by 5. G.Glazunov.

SOURCE: Titan v promy
Moscow, 1961, 5-30.
compilation of a

rised the c:\'porim-\:ntnl
sition of Ti-Al

ve of the paper comp

TEXT: The objecti
diagram of ‘nigh-tcmpcramrc characte ristics(HTC)'.'m-:sus; tne compo
% Al, primarily to provide a basis for the study of the in-
Another objective

om 0 to 50

lloying elements on the HTC of Ti-Al alloys.
was the study of the HTC of the two-phase aty region which, 80 to speak,consti-
tutes an nalloy" of Ti with the Ti-Al \(-phasc“(t‘nc phasec corntalning 16 AL}, A
literaturc SUrvey of the subject is set forth, with heavy dependence on the work by
H.R.Ogden et al. (Trans.AIME, Inst.Metals Div., V- 197, 953, 267) for the 0-50%
Al range, the work py W.L.Fink et al. libid., 1931, 1150) for & projection to the 50-
100% Al range, the intermetallide work by P.Duwez ot al. libido v, 194, 1952, 70},
the peritectic-reaction work by E.S.Bumps et al. {ibid., V- 194, 1952, 609, the
peritectoid-az-reaction work by K.Sagel et al. (Z.5. Metallkunée, v.47,no0.8, 1956,
529), and others: A tentative phase diagram i8 plotted using the latest literaturs

alloys with fr
fluence of various a
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Titanium-aluminum binary alloys. S/762./6l/'000/000/00 1/029
(1) pt liquidus =y (2) y Fliquidus =TiAly;
of Tiin Al, The survey of the tests by
ad.n.SS5RKR, Trady IMET, no.Z, 1959) points
ted 58's bordering apainst the
Ti-Al system were made

data. It comprises 3 peritectics (P):
(3) TiAly t liquidus = solid solution (S5)
Ogden (cited above) and [.1. Kornikov (Ak
to optimal HTC for alloys in the region of concentra
two-phase (a +y) region. M_gghnnical tests of alloys of the
at 20°C, 500°, and 300°. Alloys with 0 to 38% Al (at 2% intervals) were tested;
alloys with greater Al % were too brittle. The mechanical propuctics (MP) of speci-
mens vacuum-annecaled at 900°C for 10 hrs are tabulated and graphed in contraposition
to the phase diagram and the various phase transformations. In correlation there-

with 70x enlarged photographs in ordinary light (L) and polarized light {PL) are shown
of pure T {a -phase), pure Ti {twins), !

and Ti-Al alloys with up to 38 Al at 2% intor-
vals (in L and PL). Generalized findings at 20°C: (1} Region oi a-phase: Strength
and hardness inCreases, ductility decreases, with increasing Al content. Rotation
required to obtain discoloration in PL: 730 for pure Ti, 93° for 6% Al zlloy.
(2) Region of {ataz), @ hases: Small additions of ap increase tre sirength of the
alloy further; greater ac%ditions, up to replacement of the a phase, decrease both
strength and hardness. oy phase is clearly distinguishable from o ohase under PL.
(3) Reaiorl_o_g 4 phase d1stinguished by reduced strength and hardness {(minimum) znd
(23 - 24.5% Al manifests sharp reduction

two-phase structure. (4) Region of a5 P hase
in strength and a Hy minimum. {(3) Region of oty phase. Increased strength and
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Titanium-aluminum binary zlloys.

hardness, but complex buhavior duce
states. PL permits distinction between phase
and y phase formed by peritectic reaction.
and hardness. With 38% Al, 'nq\mtionui non
ropertics at 500 and 300°C
of alloys richin Al (apty reyion)
alloys; best are the HIGC of 32%
200, 62 kg /mm? at 5007, 71 kg /mm
have low strength at all temperaturcs,
at 800°C. There are 29 figures, 2 tables,
Soviet, B English-language U.S., inc

language)-

are significantly be

however,

ASSOCIATION: None given.
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to 55 transtiormations
formed by &2
16) Reglon of v pt
uniformitic S appear.
50000 are discussed in some detail.
B tter than the HIC of T)’x--rich
Al alloy in the two-phase regions
2 .1 8000C. (2) Alloys in the e-phase
the 22% Al alloy has 63
and 15 referencesd
luding one Russian translation,
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and nan-cqualibrivm

- phase decomposition
.. Minimai streagth

" The meechanical

Surnmary: T l)NfY]TTFfC,

o7 g /mm at
region,
kp/mm*
{3 Russian-language
and ¢ German-
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AUTHORS: Glazunov, 5.G., Yelagina, L.A. Kotova, V.IL.

TITLE: Alloys of the titanium-silicon and Litanium-:L‘xuminum-:;ili(:on system.
SOURCE: Titan V promyshlcnnosti; sbornik statey. Bd. by S.G.Glazunov.
Moscow, 1961, 41-72.

TEXT: This experimental report adduces the results of &n investigation of the
mechanical properties at 20-800°C, the phasc composition, and the structure of
Ti-Si alloys with up to 4.5% 5i and Ti-bAl alloys with up to 2.5%Si. The objective
of the investigation was a determination of possible means for increasing tae
streangth of Ti-Si and Ti-Al-Si alloys through heat treatment and, altimately, 1o
find high-strength and high-temperature alloys with acceptable ductility. The

basic problem is to reconcile the presence of the hardening intermetallic compounds
with adequate ductility. This has already been achieved in Ti- 135n-2.5Al alloys.
Reference 18 made to D.A.Sutcliffe' s findings (Revue de Metallurgle, no.3, 1954,
524) on the desirable effect of Si-Ti intermetallic compounds on tne high-tempera-
ture (HT) strength and fusion resistance of Ti. Sutclifie and M.Hzngen et al.
(Trans. ASM, v. 44, 1952, 518) have commented on the hardenability ef Ti-Si alloys

by heat treatment which, according to P.D.Frost (J. of Metals, v.8, no. 1, 1956,
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Alloys of the titaniurm-silicon and « ..

35-42) can be attributed to intermetallic scgregations.
Ti-(0.03-4.5)51 and Ti-6Al-(0.02-2.5)51,
and Ti-bA1-2.55i-25n alioys (composition det
reason for the great number of binary alloys in the
for an accurate determination of the effect of Si on the
according to Sutcliffe, drops most sharply in th
The invariable Al concentration in the ternary T
as possible without incurring the formation of the
introduction of the Cu and Sn into the mos
Ti-6Al-2.551, was motivated by a hope to improve its
impairment in ductility. The preparation of the base
detail. 4-6 specimens of each composition ware
reported. Hardness tests were performe
ioad after removal of a 3-4-mm thick,
composition was determined by X-r12Y
Resualts: (1) Binary Ti alloys with moxe
than 1% Si can be hardened by quenching
(2.5% Si)

spectroscopy;
¢han 0.5% Si
and aging.

heat treatment of T;i-Si alloys
15-18 kg/mm”. (2) Quench-harden
(2 to 2.5%) Si content are equal in

{T characteristics

Card 2/3
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tests were ma
ailed in two full-page
region near 0.5

at particular con
i-Al-Sn alloys was selected as great
ductility-veducing oy phase.
¢t HT -resistant of 2

materials
tested, and the mean resuit is
d with a 5-mm diarm.
possibly owidized, surface layer.
Debyegrams

The maximum attain
is 30-31 kg/mm
ed alloys of the Ti- bA1-Si

A-RDP86-00513R000500020010-3

R 1 I U 3 { PP

57762061 J000 1006 /00% 1087

In addition to the alloys
de of Ti-éAl-Z.SSi-(O.B—I.O)Cu
tabies). The

o $i is the need
notch-toughness whict,
centration intervai.

The
the ternary atloys,

HT characteristics without any

is described in /

5zll and a 750-%g
Phase

were taker.

and ternary alloys with more
able through
2 and of Ti-6A1-Si {2.5% Si)
system with an elevated

to the BT10 (VT- 10) and BTY
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Alloys of the Litanium-silicon and ... s/762 /ol /000/000/003/029
{(VT9) alloys; howovul. the alloys investigated ary less ductile and do nat amcel im
the stability of their properties. (3) The hardening achicved oy guenching Lppears
to be a result of the formation of a Si-supersaturated solid a' solation (attributed
to a suppression of the eatvctoid {ransformation) and the ineeption of its decompo-
sition, whercias the sharp increase in brittheness upon Letipe g 18 8 pesult of the
further segregation of the intermetalii componnd Ta Stans e onfavorable dise
position of its particles predetermined by the vricntafl poed Ceanatorraation. (4
The silicon increascs the temperature of recrystallization of the titanium. The

good HT characteristics, the relatively low specific gravity, and e ample avaii-
ability of the alloying elements of Ti-Al-Si alloys justify the conc.usion that alloys
of this system will become suitable for casting, provided that their properties are
sufficiently stabilized. Therec arc 18 figures, 3 tables, and 3 English-language

references.

ASSOCIATION: None given.
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AUTHORS: Glazunov, S.C’-., Lotarevs, 0. B.

The effect of high temp

eratures on

TITLE:
parts. ( ‘
SOURCE: Liteynyye alyuminiyevyy® splavy; svoystva, peklinologiyd plavii, ]}}t'ya
{ termicheskoy obrabotki. Shornik gtatey. Eé. by LN, Fridlyandigr
‘ and M. B. Allttman. MO5COW, OboTongiz, 1961, 70-14. :
; | '
TEXT: The paper reports the results of an expe rimontil investigation of -»
of ALS alloy and the problem of the jnstability
' 109G, Much 15

ossible heat-treatment procedures

of the quenched ALS. alloyupon exposure
to be gained b itable heat treatment of the
has a tensile stren th of 15-17 kg/mm
tempering at 430° i
increases to &
prittle phaseé,
cast state is attributed,
heating, and the brittle network on the 8

alloy attains thi

possibly, Mngls,

i sferred into the s0O

e structure of
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the properties of

to tempera
cast &
2 and an elongation of 0-1%,
tor 10~20 hrs, and water caoking,

- 20%,
Lo W
lid solution during the
rain poundaries,
the solid golution (88}, extw
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: } .

" i
A A8 (ALS) al‘]‘.;?y

fures Apove
lloy wikich, after casting alone:
whereas, ‘after

the tensile streng’h

it is theorized that a

hich the brittleness of the

tempering
disapperrs, so that the

pt for & yparsely
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The effect of high temperatures on the «... Sl73*&/61/()00/000/008[020‘

encountered Mg,Si phase, which is regarded as an impurity. In view of the instabi~

lity of the improved SS, however, the tempered ALS alloy suffers from the ready .
precipitation of the quenched solid solution and a sharp deterioration of its mechani-
cal properties. In particular, the loss in ductility occurring the reby is 50 great
that the alloy becomes totally unsuitable for its ordinary applications {use in
stressed parts exposed to the action of impacts). Therefore, any heating of the
quenched alloys above 100°C is completely inadmigsible, Fax example, a 5-hr
heating to 1259C results ina small increase in the tensily slrengsh, an appreciable

increase in the hardness (some 10%), and an appreciable dirop 1t the elongaticn

(from 20-14%). At yet higher temperatures (150~225°), thejmech.a.r,_ical properties
are severely impaired and approach the prope rties of the uqn-heat—treated allpy. |
The precipitafion o id i tly observed on microsections
(at magnifications of th g at 180° {several
microphotographs are shown). gnces. :
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AUTHORS: Glazunov, S.G., Solonina, 0.P.

nium—zirconium—

Alloys of the tita

formed in 1957, of the Ti-Zr-Al systeme.
development of a Ti alloy with an in¢
(30 kg/mm" fo¥ 50 hrs al
BT8 (VT8) and
limit, Zr and Al whi
sclected as alloying elem
100-g ingots wWeTe cast from alloys €
mm&) and pure metallic Z7 and Al.

forged and tempere Tensile tests
tests at 5009C. To save time, the specimens W

under a load of 30 kg /mmé, whereup
mechanical properties obtained are plotted aga
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aluminum systern.

TIT LE:
SOURCE: Titan ¥ promys‘nlennosti', sbornix statey.
Moscow, 1Yols T3-78.
TEXT: The papev reports the results of an experimen
T he objrctive 0f

reasced 'ni;z"n—Lcrnp«:r;xt\u'n {
ntiy available

475-5000C) than i cuvey

BT10 (VT10). hasmuch as a-type T
regions of

alloys, using
onsisting of sponge
The test specimens ¢
were performcd
‘ere neld for

a soiid solutions

on the residual elongatior
inst the Al and Zr content. The
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§/762 /’01/000/000/004/039

Ed. by 6.G.Glanunov.

aal nvestigation, pers
F the pruoject was the

1T) creep iimi:
wilr. the HT alloys
-¢ the hiphest creep
(55}, were
G149 Zr and 2- 10% Al

Ti (tensile strengths 43 Kg
onsisted of 11x 1l-mm
4t 20 and 500°C, creep
25 hours at 500°C
L was measured.

alloys had

The
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Alloys of the titanium-zirconium-aluminum system. S/162/61/000/000/004/029

strongthening cffect of Al is found to be significantly greater than that of Zr. For
example, an alloy with 6% Al had a tensile strength of 95 kg /mun%, whereas an

atloy with 6% Zr attained only 62 g /mum” with nearly identical ductility. However,
the clongation with 8 and 10% Zr is more than 20%, whereas spucimens with a like

Al contapt are completely brittle. In the ternary Ti-Zr-Al alloys the principal
strengtiening element is the Al, both at 20 and at 500°C. Optimal creep resistance

is attained by alloys containing more than 8% Zv and more tharn 4% A1, Alloys with
4-8% Al and 6-14% Zrx, which manifested the smallest residusl clongation (0.12 - 0.25%
after 25 hrs at 500° under a 30 kg/mm‘Z load}, were tested more c¢xtensively. Tests
on the effect of stepwise quenching and isothermal tempering on the mechanical
properties and thermal stability showed increased tensile streagth and decreased
ductility after quenching than after tempering. Temperature stability was tested by
50-hr soaking at 500°C and mechanical testing at room temperature. Alloys with

up to 6% Al were more stable after termpering; alloys with more than 6% Al were Y
more stable after queching. Ductility was somewhat reduced after aging in all in- -
stances. Ductility is improved {although strength is not affected) upon reduction of
the forging temperature from 11509 to 900° (test results tabulated). After com-
pletion of the subject tests in 1957 the authors became aware of the analogous tests
of the U.S. firm Mallory-Sharon (Iron Age, v.182,no. 17, 1958) on a very similar
alloy (881), except that 1% (Nb+Ta) was also present. Additional tests were made
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Alloys of the titanium—zirconium-aluminum gystem. S/Té?.fél/(Il00/000/004/029

ed 881 alloy, and it was found Lhat its tensile strength is equal
ly tested alloy 1125, but that its room-temperature ductility
Thus, the (Nbt+Ta) addition improves the ductility of the

its HT characteristics. It is suggested that

basis for HT alloys for operation
2 tables, ¢ references {1 Russian-
. Rusgian translation, and

with an ad-hoc prepar
to that of the previous
is significantly higher.
Ti-Al-Zr alloy without impairing
alloys with 6-8% Al and 8-12% Zr may se€rve as a
at 600-700°C temperature. There are 4 figures,
language Soviet, 2 English-language - of which one ir

1 German).

ASSOCIATION: None given.
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51762761 /G00/000/G14/08Y

AUTHORS: GlazunoV, $.G., Solonina. O.P.
of tie BT3 (VT3) and BT3-1 (VT3-1)

ties and structure

TITLE: Mechanical prope?
their content of a

alloys as functions of \loying clements.

SOURCE: Titan Vv promy:s'nlc:mosti; sbornik statey. Ed. by S. G. Glazunov.
Moscow, 1961, 142-199.
gt series relative to the wffect of (1) Oy (2) Ni,
L yvry-1 Tt alloys. Effect

it

ser describes 3te
ments on the VT3 and
(he observed lower-

TEXT: The pat
and (3) a variety of other alloying cle
of O: The subject expcrimcntal investigation was prompterd by
ﬁ{;{n strength of various Ti alloys, for cxample, VvT3-1, upcn introduction into the
alloy of high-grade sponge Ti which, becauge of its lower content in Fe, Si, and O,
exnibits a tensile strength of 1§-50 kg /mm” 28 against §8=60 lr.g/rr.m"' of the less
ure Ti employed previously. Earlier tests had shown that in VT3-1 (Ti-5A1-2Cr-
1.5Mo0) O serves =s a stabilizer of a-phase T i, but that its effect on the p';a.sticity .
and thermal stability of the alloy beyond 0.2% becomes adverse, primarily rhrough
its accelerating effect on the decompeosition of the residual P phase. A1, on the
other hand, stabilizes the B phase vwhich acting as an @ stabilizer (cf. Blok, N-I.,
et al., pp- 112-120, of the present compendium, Abstract S/’762/61/00()/00()/010/
029). The Al enters into the P phase in small quantities {(hundrecths of & percent)
and increases its quantity and, hence, the a-snlid-solution solubility of the elements
forming the § phase, namely, Cr and Mo, and, ultimately, improves 18 stability.
GCard 1/5
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Mechanical properties and structu

The specific objective of the present proj
0.1, 0.2, 0.3,0.4,and 0.5% O on the mecha
a VT3-1 alloy with 4, 5, and 6% Al content and 2
4-kg melts were fused in an arc electrofurnace.
plied with Al-Cr-Mo ligaturce and TiO,.
impact specimens were produc
Heating to 870°C, cooling to 650°, anc air-cooling.

mal plasticity after 100-hr aging at 4509. Short-dur
at 20, 350, 400, 450, and 5009; thermal stabiiity
specimens at 350-500°, followed by me
indicate that a 1% increa
/mra

ed.

The RT tests (graphed)
ase in O. A gain of 6-8 kg
d notch toughness,

cre
jon in plasticity an
and 4, 5, and 6% Al.
tent the embrittling O limit decreases;
2nd 6% Al, rvespectively, lead to brittie failure.
tzined with 0.2% O, and 5% Al and with
any further increase in %O reduced the em
3500 at 0.5% O;). Thus, Al should be regar
For example, at 4500 a 1% increase in Al conte
8-10 kg/mmz, whereas a 0.1% incres
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{ was applied:
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{ finished
at toomn temperature (7).
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accompanied by a reduct-
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This proce
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Stress-rupture tests, maGe el

according to Specs, yvTi-1 s ould

and 31 hrs with 4% Al wuwuut O, un I ): hl‘n Wi,
c.C"lleVC 100 hrs. 51", Al nenieved 100

sition of the

1, and not O, wi.. : ;
The Al content LU VA=t L relore nren e
"L,spordinw Liar oo o el Gfocted tnothe Teo
VT3 1 (1.“0 . TP Cortrioution b b to Lo

Stic SRRV Srielly ,..1..‘;';;;'::*,‘;11 {ct.

]

s :
2477-202, Lanov, 5.G., Molchanova, o KL, Dinge ray sostoyaniys

Lo dipgrans ol 1 alloys i, Oburongis . . Anticipating
might LNpProve the Dighi-temiperotiure strengih and '
)“' 4s co Gu and St, tesits Weid wade for tne mes:
: alioys VT3 \l'—). A and VT2-1
0.1, 0.3, and 0.9 Ni. sz)u«:n‘;‘.urv.s T
mployued for the O tests. Spongy Ti with a strengls Lot bl
Crv-Mo, and Al-Ni ik ces woere used. The specimens wers @ nealed by heatang
to 870°, coount 1509, and subseGuent @iv couting. Toerno o atability was tested
by rooin-telnperatute (1T) tests after 100-hr aging at 3009, o0, 00, 490, and S00%.
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: f ble v strength of tihe VI3-1 alloy
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., Cu, Sn, Zr, and YV exert a : g : S
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rgferences (2 Russian-language Soviet and 1 English-language .=

ina in ti rk i -lknowledged.
pation of G. F.Karelina in tne work is aclkn g

ASSOCIATION: None given.
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AUTHORS: Glazunov, S.G., Kuraycva, V. P.

TITLE: Tho titanium alloy BT10 (VT10) with elevated creep limit.

SOURCE: Titan v promyshlennosti; sbornik statey. Ed. by 5.G. Glazunov.
‘ Moscow, 1961, 216-226.

TEXT: The paper summarizes the current state of the metallurgy of Ti-Al-Cu-
Sn alloys {refs. to Bunshah, R. F., Margolin, H., Trans. ASM, v.51, 1959; Holden,
F.C., et al., J.Mectals, no. 7, 1955, 117; Frost, P.D., Mctal Progress,v. 75,n0.4,
1959, 9Y1-96), which have been found to be highly crecp-resistant, and describes an
experimental investigation of alloys containing 4.8-6% Al, 2-3.7% Cu, and 2-3Y% Sn,
intended to attain a high-strength Ti alloy with & maximal ¢reep limit at 500°C.
TIO (TGO) sponge Ti was used with the addition of pure metallic Al, Cu, and Sn
and binary Al-Cu and ternary Al-Cu-58n ligatures. The melts were fused in a vacu-
uam arc furnace. Forging preheat to 1,030-1,0500 was performed in an electric
furnace. Following l-hr annecal at 800° and air-cooling, tests were performed at
room T and clevated T. Thermal stabili‘y was tested by room-T tests after 50-
100-hr aging at 500° with and without stress. Both Cu and Al are strengthening
additions. Yet, they diminish the plasticity in cqual measure. 5009 aging streng-
thens the alloy and reduces its plasticity. This consideration limits the Cu content
to 3.5% and the Al content to 6%. The microstructure of the alloy comprises an a
phase and an intermetallic Tij3Cu compound. Aging does not vifect any appreciable
Card 1/3
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The titanium alloy BT10 (VTI10) with elevated creep... §/762/61/000/0006/020/029

structural change. High-temperature (HT) tests at 500°C indicate improved shost-
duration strength with increasing Cu and Al content. 100-hr stress~xupturc tests
indicated that a strength of 48-52 kg/mm® requires nu less than 5% Al and 2.d4%% Cu.
Such alloys exhibit stress-rupture strengths of 30 kg/mm= at 5509 and 18 kg /.-

at 600°. Cu and Al 1mprove the creep resistance of the alloy, with an optim‘.l crecp
strength with 6% Al and 3.7% Cu, but at a sacrifice in plasticity. Sn, also, exerts

a favorable effect on cr uxp strength, The residual-crecp-strain data exhibited some
scatter. Optimal overa!l mechanical properties at 20 and 5009 with satisfactory
thermal stability are thus attained by an alloy with 5-6% Al, 2.3-3.5% Cu, and 2-3

% Sn. Edurance-test data are reported as entered on the specification sheet for the
VT10 alloy, together with data for the determination of a scale factor to account for
the diameter of the test specimen. At RT the 10"7—cyc1c endurznce limit for a
smooth specimen 5-mm diam is appx. 50 kg/mm¢. Compression, torsion, and
shear-test data are tabulated. Ultra-short-duration tensile tests at 600, 700, and
800° are reported and compared with similar data on the BT8 (VT8) alioy. Low-T
test results obtained at -40, -70, and -196°C are reported. A complete full-page
tabulation of the physical properties of the VT 10 alloy is provided. Inasmuch as Cu
is a eutectoid P stabilizer, tests were made to explore the effect of quench, temper-
ing, rate of cooling during quench, etc., on the properties of VI'10. The results
were totally negative; quench cannot fix the £ phase (cf. Blok, N.I., et al., same
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The titanium alloy BT10 (VT10) with cleveted creep. .. S/762/51/0606/0060/020/G2Y

co‘;‘npux‘.diunﬁ, pp- 227-231, Abstract 8/762 J61/G00/000/021/029. VTIILC is not an
at+p Tialloy, but an a alloy with an inte"metallic-compound strengthener. The
present study essentially is an investigation of the relaxation and recrystaliization
process following forging deformation and reheating. Tiis characte rized by ooless

than novmai (1 n'n::u.‘;.,) uniformity in the rate of .x_\:;'y:;t..\'.lx‘.‘.:xt-.-:x‘ and tie grain
size resulting from it. Reheating of V19 after deformation leads to x'«)l;lx::tion it
700°, as m(hmzt(rl by sharply defined X-ray interference rings with a distine

doublet. Rec Ayatdllu.mmn seta in at 8009, with individual refiections on the ;‘ing».
The numnmber of individual points increases with tncreasing . Texture is pruscerved
up to 950°. Beyond 950° the rings arve transformed into individual soots, which sug-
gests completion of the recrystallization at a T which coincides with the phase-
recrystallization T. The end product of this investigation is a ¥,T'10 alloy of the Ti-
Al-Cu-Sn system with an clevated creep strength (28-30 kg /mm™ with 0...,u resiaual
strain after 100 hrs at 500°9C). The alloy is currently being operationally tested on
parts operating at 500°. There are 11 figures (including an over-page-size fold -
out with X-ray photos), # tablus, and 4 references (I Russica-lariguage Soviet ﬂ"xd

3 English-languzge U.S., ali cited in the text). The p‘.AIM,X: atien f inb assistan
Zh.D.Afanas'veva in the experimentation and that of M.I. Yermolova in the rec rysta.l—
lization X-ray study is ackno wledged.

ASSOCIATION: None given.
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Fleat treatmuent, stracturve, and propertics. .. S/7640617C0G,000/0227029

consists of fairly large pavticles of primary o phase, residuzl ) pha
1 -

5¢, and the ars-

pursive a phase ('vhic71 affords strenutn and rardness to the eiloy) formied as a resuit
ol he decomposition of the 3 phise. igation of o YT 14 alloy containing
Al.‘i:",ﬁ Al 3.0'3"}’3 Mo., 6.85% V, 0.037 Fe, U.O'/"j"f; Si, and G.007T% )
1 edure for tais zlley, atiording an clovated pi
of IO DO ”;) and a :au.!.lb'

C indicates that the
icity (clong;&,;i n
actory sirength (u")— 90-95 kg /min©),

fnin with subsequent aiv —(_oo ing. Tre
strength of 120-1-20

water trom 300-36062, '.';;L'n azing a

o
‘num® and an

z ool rod material at pre-guench temp
ture may be lirmited to z : '—~"'-‘_/ 13 min, The VT !4 alloy is extremely se

.

tive to oves

lcformetion and heat treatment. A heating of

the alloy to rpoimpadoment of fhe necsanical properties
of the alloy after hardening heat treatinent. L-..xu_u, hot workiang shoald be performed
at T not to cxcead 920-Y309, with a reduction in avez of the metal at that ten
of not less than 50%. There are 22 {ipurs

14

1pn.1“u\‘l'>
s and 1 (unnumbered) table; no references.
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mechanical properties o
described by J.B. McAndrew a
1956). The so-called y phase
variable cornpositicn, with a specific g

nd H.D.Kess

alloy at T from 20to 1,
at 800°. The tensile strengt

100-hr stress-rupture streng
9000, and 5 kg/mm? at 1,000°. An investigation

zing alloying elements, such as Nb, Mo, Ta, and
V, enhance the strength of the alloy.
appears to be the v flloy with 5% Mo;
at 1,000° 38 kg/mm®. An attempt to in
alloy by means of a refinement of its, struct
and 1.0% B failed; brittle fracture, without
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TITLE: High-strength hig
S0URCE: Titan v promyshlennosti;
Moscow, 1961, 245-253.
TEXT: The paper describes an investigation of
f the so-called y Tialloy w

constitutes an intermet
ravity of 3.5.
1 100°C manifests a tensile-8treng ]
y alloy at 1,060° is 26 kg/mm®, The
th of the y alloy i8 17 kg /mm* at 80 \/ i
of the effects of p-phase-stabili- >
V, shows that zll of them, except '
Of the alloys tested, the moat promising
its tensile strength at 20
crease the strength pnd plasticity of the y
ure by means of additions of 0.1, 0.5,

measurable elongation or neciing,
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_High-strength high-temperature titanium alloys. §/762/61/000/Qp0/023/029

. was observed. Hence, B cannot be regarded as a useful plasticizing additive. Caagt-

ing tests manifested good fluldity and, hence, suitability of the alloy for the casting
of irregularly shaped parts. Addition of up to 10% Nb, Ta, and Mo did not appear

to impair the casting qualities of the Y alloy. A photograph reproduces a highly
brancked, antler-shaped, casting of y alloy with 7% Nb, compriasing ‘wo compressor
blades and two rows of tensile-strength and notch-toughness specimen blanks. The
casting was performed in a special furnace for the carbonlegs casting of T1; the
surfaces of the castings were entirely free of any pores. Attempts to forge cant

Y -alloy billets at T up to 1,200°C were unsuccessful, Attempts wora also made to .
obtain a deformed structure in the y alloy by means of HT pressing. Blanks 48-mm
diam and 60-70 mm high were employed; the results of tests at 1,200, 1250, 1,290,
1,350, and 1,390 indicated best deformation at 1,390° with a reduction in area of
appx. 65%, but not without formation of fissures, In summary, the investigation of
the y alloy indicated optimal posaibilities for its use at 800-1,000° and opened up
stid]l more promising avenues for the development of HT alloyes based on it. In ad-
dition, the excellent casting characteristics of the Y alloys are oncouraging for the
production of odd-shaped parts. There are 10 figures, 7 tables, und 2 references

(1 Russian-language Soviet and 1 English-language U.S.). The participation of teche
nician 4.K.Gavrllov in the investigative work and of S. B, Pevener in the hot-prossing

operations is acknowledged. P,
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AUTIHORS: Morozov, Ye.l., GlazunoV, $.G., Khromov, A M.
TITLE: The shape casting of titanium zlloys.
myshlcnnosti; sbornil statey. Ed. by 5. G. Glazunov.

SQURCE: Titan v pro
4-265.

Moscow, 1961s 25
development of equipment 2nd methods for the
The immediate objective is to overs

TEXT: The paper describes the
-] activity of molten Ti and its em-

malking of shaped castings of Ti and its alloys.
come the difficulties occasioned by the chemic
on ruaction with O, ™, end M and cven with ordinary reiractory mold
Mold Crystalline quartz, u.‘.chroc«)1‘\mdum, 7703, MO,
BeO, and Ca0O molds, bouna with cthylsilicate and Zr nitrate, were tested; the rolds
were made by the lost-wax pattern method. The Ti was heated to - 2,000°C and
fused in an induction furnacc¢ with a graphite crucible; the guitability of the mold ma-
terial was judged by its interaction et the liguid Tias manifested by its sticking
to the mold, ness of thy casting, and the presence of cavities in
it. Si0; and fused electrocor ce found to bue the most accessible and least
costly materials, but Sio, interacted objectionadly witn the Ti. White e¢lectro-
corundum pcriormcd bettor, but left some of thu casting with suriicial pores. The
reaction of the metal with the mold was innibited by 2 2.015-0.02-mm graphite or
TiC layer applied in the form of a colioidal alconol suspension poured into the mold,
l-gas atmosphere.

drained, and firmed up by 2-3-hr baking at 850-9000 in a neutra
SR

brittlement up
materials. Mold materials:

the surtace smootn
undur we
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